Abstract. The Collapsar model, in which a massive star ( 20M ⊙ ) fails to produce a SN and forms a BH, provides the main framework for understanding long Gamma-Ray Bursts (GRB) and the accompanying hypernovae (HN). However, single massive-star models that explain the population of pulsars, predict cores that rotate too slowly to produce GRBs/HNe. We present a model of binary evolution that allows the formation of Kerr black holes (BH) where the spin of the BH can be estimated from the pre-collapse orbit, and use the Blandford-Znajek (BZ) mechanism to estimate the available energy for a GRB/HN.
FIGURE 1. (Left)
The BH spin a ⋆ of the BH resulting from the collapse of a He star rotating synchronously with the orbit, as a function of orbital period [9] . The result depends very little on the mass of the He star, or on whether we use a simple polytrope or a more sophisticated model. (Right) Spinning up BHs. a ⋆ is given in units of [GM/c 2 ] and δ m is the total rest mass of the accreted material. Note that M 0 is the mass of the non-rotating initial BH; we assumed that the last stable orbit corresponds to the marginally stable radius [4] .
TABLE 1.
Parameters at the time of formation of BH and at present time. Subindex 2 stands for values at the time BH is formed, whereas subindex now stands for recently measured values. The AML binaries lose energy by GWs, shortening the orbital period whereas the Nu binaries will experience mass loss from the donor star to the higher mass BH and, therefore, move to longer orbital periods. 
